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Work life has changed rapidly during the last decades, with an increase in the percent of individuals working with sedentary work tasks in the service sector (1) . Office workers usually spend 62-78% of their time at work sitting (2) (3) (4) (5) . Excessive sedentary behavior (SB), defined as any waking behavior with an energy expenditure ≤1.5 metabolic equivalents (MET) while in a sitting, lying, or reclining posture (6) , has been proposed as an independent risk factor for type 2 diabetes, cardiovascular diseases, cancer, and overall mortality, even when reaching recommendations for physical activity (PA) at moderate-to-vigorous intensity (MVPA) (7) (8) (9) (10) . There is therefore a need for interventions using objective measurements to verify putative effects (11, 12) .
The most common office types are cell offices and open landscapes with fixed workstations, but in recent years flex offices with activity-based working have increased in popularity (13) . The main reasons for relocating to a flex office are to reduce facility costs and enhance social interaction and teamwork within the organization (14) . In a flex office with activity-based work there are no fixed workstations, but instead various spaces in the office which are designed to support the performance of different work tasks. In addition to traditional workstations in open landscape areas, rooms for meetings, lounge areas, and temporary individual rooms are available. Depending on work tasks and personal needs, employees are expected to move between these different workstations and locations in the office. Earlier studies on the effects of flex offices have shown conflicting results regarding sitting and walking. A recent study, investigating occupational sitting patterns in a governmental state organization, where four office sites relocated from cell to flex offices, showed limited overall effects for sedentary patterns, while walking time increased significantly in the flex offices. The results differed between sites though, indicating contextual and site-specific complexity (15) . In a study by Foley et al (16) , SB and PA were investigated after relocation to a flex office with activity-based work. While self-reported sitting time decreased, no changes were observed for objectively measured sedentary time, sedentary breaks, or step counts. Research and policy documents suggest that health-promotive interventions in the workplace should include organizational, environmental, and individual components for successful results (17) (18) (19) , and a participatory approach has been advocated in occupational health interventions (20) .
The flex office with activity-based working could theoretically provide environmental as well as organizational conditions for increased PA at work. Controlled studies with long-term follow-up and objective measurements are now needed to determine whether office design affects SB and PA in office environments. The addition of PA-promoting programs at the workplace would probably also stimulate employees to increase PA at work. To our knowledge, no previous studies have evaluated the effects of a multicomponent PA intervention program in flex offices. The aim of this controlled longitudinal study was to investigate the effects on objectively measured SB, PA, and body measures after a PA-promoting program, when relocating to either a flex or cell office. We hypothesized that both groups would reduce total sitting time, increase the frequency of sedentary breaks, increase time in standing and light PA (LPA) during working hours. These changes were expected to be greater in the flex office. No changes in MVPA or body measures were expected.
Methods

Design and recruitment
This study is a part of the Active Office Design (AOD) research project, which is a natural experiment with a longitudinal follow-up with a comparison group. The AOD study was conducted among white-collar workers performing public workplace administration in a municipal-ity (Örnsköldsvik Municipality) with 56 000 inhabitants in Northern Sweden. The overarching aim of the project was to evaluate the effects of different office types on perceived work environment, productivity, health, PA, and well-being. Before the relocation most of the employees had permanent individual workstations in cell offices or shared rooms. The relocation resulted in 219 employees (59%) -including departments for economy, human resources, urban planning, education and politiciansmoving to a flex office with activity-based work, and 152 employees (41%) -including the welfare office and social workers -moving to traditional cell offices. The researchers were not involved in the allocation of employees to the two office types. The organization provided the researchers with lists of employees involved in the relocation process, and all these employees were invited in the AOD study to answer a questionnaire about experienced working conditions, health, self-assessed productivity, and PA 6 months before, and 6 and 18 months after the relocation (21) . All participants signed informed consent to participate in the study.
Participants in this study, with repeated measurements of SB, PA, and body measures, were recruited from the two groups moving to different office types. Using the lists of employees provided by the organization, a researcher with no other involvement in the trial prepared a computer-generated list of random numbers within each office type. Following this, the selected employees got an e-mail invitation with a description of the study and information on its purpose. The e-mail was followed by a phone interview to assess eligibility according to inclusion criteria: (i) age 18-63 years, (ii) working ≥75, (iii) spending >60% of work hours inside the office, and (iv) not planning to retire or relocate to another worksite during the study period. Recruitment was performed between September and December 2014, and all participants signed an informed consent. The Regional Ethical Committee in Umeå, Sweden, granted ethical approval (No: 2014/226-31). The study design with timeline for recruitment, data collection, and PA promoting activities is shown in figure 1.
Sample size and power calculations
The power calculations were based on data from earlier studies (5, (22) (23) (24) . These studies report standard deviation (SD) of 35.3-100.0 minutes, and our calculations were based on a SD of 55 minutes with a power of 0.80. We assumed an estimated dropout rate of 20% and that group size and SD within groups were equal for sitting time. To achieve a power of 80% (α=0.05), with possibility to detect a difference of ≥30 minutes of sitting per day between groups, a sample size of totally 84 individuals was needed in a repeated measures Anova between factors design.
Interventions
Environmental factors in the two office-types. The flex office building had three floors. The center of the building comprised a roofed atrium surrounded by open office areas and balconies. The interior design was equipped with sit-stand tables in some meeting rooms, touch down stations with mainly standing tables, and 16 treadmills at individual workstations, both in cell offices and open areas. Seven shared waste-paper bins were deployed at each floor. The shared break spaces had both sitting and standing tables. Employees had assigned areas in the building where their break spaces and personal cabinets were located, although they were encouraged to use the whole office area for work.
The cell office building also had three floors. Each floor had double corridors with cell offices along the outer walls and shared areas like meeting rooms, break spaces, and archives in the middle. All office rooms were deployed with a waste-paper bin. All employees in both groups had sit-stand tables at their workplaces both before and after the relocation. More detailed information of organizational and architectural features is found in supplementary table S1 (www.sjweh.fi/ show_abstract.php?abstract_id=3808).
Theoretical background and development of physical-activitypromoting program. To fit the intervention to the organizational context, development of the PA-promoting program was made in collaboration among the researchers and the senior leadership, the office relocation steering group, and workplace representatives. The PA-promoting program was influenced by the following models: (i) model for preventive health at the workplace (18); (ii) social ecologic model of influences on physical activity (25) ; and (iii) social cognitive theory (26) . The main focus in the program was to replace sitting with standing or walking and break up prolonged sitting while working, but other everyday PA eg, active commuting, stair use, and walking meetings were also included. The program activities targeted all employees in both offices, with the same procedures for both groups over a period of 18 months. More details on the intervention program are described in the supplementary information (www. sjweh.fi/show_abstract.php?abstract_id=3808).
Content of program promoting physical activity
Lecture. All employees were invited to a 45-minute lecture approximately one month before the office relocation. The aim of the lecture was to increase awareness of the relationship between SB, PA, and health and to inspire the employees to reflect and discuss how they could make behavioral changes.
Workshop for managers. A seminar for managers was held about five months after relocation, aiming to repeat the importance of breaking up sitting and moving in the workplace, discuss culture and norms, and share ideas on how managers could lead by example.
Communication campaigns. Three campaigns were developed in collaboration with voluntary employees from the organization. The campaigns were launched 10-17 months after the relocation. Posters, table signs in the meeting-and coffee rooms, posts on the workplace intranet, and information via managers at workplace meetings were used for communication. The first campaign focused on breaking up prolonged sitting, the second highlighted the importance of everyday PA, and the third focused on taking the stairs and/or using treadmill workstations if available at the workplace. The campaigns also aimed to encourage reflection and individual goal-setting regarding behaviors for everyday PA, both at work and during leisure time.
Other factors of influence for physical activity at work
During the course of the study, employees were offered access to a computer program that provided reminders to take active breaks. The organization had a policy (common in Sweden) that all employees could exercise one hour a week during working hours if their work so permitted. The health and wellness hour could be distributed across the week. Subsidized gym fees were offered, bicycles and electric bicycles were provided for transport to meetings outside the office, and showers were available at the workplace. Both groups had about the same distance from the parking lot to the office, both before and after the relocation. The organization also performed their usual health-promoting program, ie, a one-month step competition once a year, for both groups.
Data collection, data processing, and outcome variables
Sedentary behavior and physical activity. Objective measurements were performed at five time points, at two baseline measurements (6 months and 4 weeks before relocation) and at three follow-ups, approximately 6, 11, and 18 months after relocation. Each measurement period was performed over seven consecutive days. The participants wore ActivPAL3 or ActivPAL3 micro activity monitor (PAL Technologies, Glasgow, Scotland, UK) and ActiGraph wGT3x-BT activity monitor (ActiGraph, Pensacola, Florida, USA). The two devices register different aspects of SB and PA. ActivPAL provides valid, reliable, and sensitive measurements on changes in body postures and motion (27, 28) . ActiGraph is valid for measuring duration, frequency, and intensity of PA at different intensity levels (29) . Participants noted in a logbook what time they got up, went to bed, started and finished work, whether it was a work or non-work day, and periods of non-wear time, and this was used to distinguish between work time, leisure time on work days, and total time on non-work-days. Any adverse events related to the measurements could be reported in an open question in the logbook. Outcomes for SB and PA are analyzed for work time, leisure time on work days, time on non-work days, and total week time. For a measurement period to be eligible for analysis, it had to include ≥3 work days and ≥1 non-work-day. To be included ≥10 hours of measurements in total were needed per day, and for analysis of work time ≥4 hours was required (30). Activity outcomes for leisure time on workdays for both ActivPAL and ActiGraph were calculated by subtracting work time values from total time values.
ActivPAL was worn on the right thigh for 24 hours per day (PAL Technologies Limited, Glasgow, UK; default settings). Data from ActivPAL were processed using a custom-made excel macro (HSC PAL analysis software v2.19s). ActiGraph was worn with an elastic belt around the waist during waking hours. The raw data were collected at 30 Hz and downloaded with 60-second epoch length in the Actilife software v.6.13.3. To define wear and non-wear time, we used a modified version of the Choi algorithm, with 60 minutes of consecutive zero counts, no tolerance for spikes, and a small 1-minute window length, using vector magnitude (29) . For workdays, time filters based on the logbooks were manually entered in the Actilife software. To define PA levels, a modified version of the Freedson Adult VM3 algorithm based on vector magnitude was used (31) . Light PA was defined as 201-2689 counts per minute (cpm) and MVPA as ≥2690 cpm. The lower cut-off point for LPA was based on a small pilot experiment (32) . More details about collection and processing of data are described in the supplementary information on methods (www. sjweh.fi/show_abstract.php?abstract_id=3808).
Body measures
Body measurements were performed at the workplace 6 months before and 6 and 18 months after relocation. The participants wore underwear during the measurements, which the same observer performed at all time points using standardized methods (33) . Body height was measured to the nearest 0.1 cm with a wall-mounted stadiometer (Hyssna 4146, Hyssna Measuring Equipment AB, Hyssna, Sweden), body weight to the nearest 0.1 kg using a calibrated electronic digital scale (Tanita BWB-800 MA; Umedico AB, Rosersberg, Sweden), and waist and hip circumference to the nearest 0.5 cm. Waist circumference was measured with a measuring tape midway between the top of the iliac crest and the lower margin of the last palpable rib, and hip circumference was measured over the most prominent part of trochanter major.
Background characteristics
Information on background variables was obtained from the baseline questionnaire in the AOD study, distributed to all employees involved in the relocation process 6 months prior to the relocation. Questions about age, sex, managing position, extent of employment, selfrated health (one question from SF-36) (34), hours of computer work per day, and self-reported exercise were used. The question for self-reported exercise was formulated "how many days during the past 3 months have you exercised in workout clothes, with the purpose of improving your fitness and/or to feel good?" (35) .
Data collection took place between November 2014 and March 2017. The flex office relocated 6 months before the cell office, which means that the measurements were carried out with a seasonal difference between the groups.
Outcome variables
The primary outcome variable was sitting time at work, measured by the ActivPAL. Secondary outcomes from ActivPAL were (i) time in standing and walking, (ii) time spent in prolonged sitting bouts of >30 minutes, (iii) number of breaks per sedentary hour, and (iv) total number of steps at work. Secondary outcomes from ActiGraph were daily LPA, MVPA, and time in MVPA bouts of >10 minutes at work. Additional secondary outcomes were body measures [weight, body mass index (BMI), waist circumference, and waist-hip ratio]. For work time and leisure time on work days, outcomes for SB and PA were standardized and presented as 8 hours per day and, for non-work days and total week time, as 16 hours per day. Outcomes for SB and PA from Activ-PAL and ActiGraph during leisure time on workdays, non-work days, and total week time are exploratory in order to study compensatory effects.
Feedback to participants
After the baseline period, the participants received feedback based on the ActivPAL data via e-mail. The feedback described crude results on group means from the first baseline measurements for time in sitting/ lying, standing, walking, and number of steps per day. The aim of this feedback was to motivate to continued participation in the study. When all data collection was completed, participants received individual feedback on the same outcomes from all measurement periods.
Statistical analyses
Statistical analyses were carried out using SPSS software v.24 (IBM Corp, Armonk, NY, USA). Baseline differences between groups were determined using paired t-tests or Chi 2 tests. Linear mixed models with model parameters estimated through restricted maximum likelihood (REML) were used to examine the differences between the two groups over time (the sums of square were calculated using type III ANOVA). Within-group effects were analyzed using the estimated marginal means of the fitted models, where the comparisons of main effects were performed using the outcome at baseline as reference. The confidence interval (CI) adjustment was set to least-significant distance for all tests. The models for SB and PA data were constructed with group (two levels: flex and cell office), time [four levels: baseline (reference), 6, 11, and 18 months], and the interaction (group × time) as fixed factors. The two baseline measurements were weighted to a give a balanced value. Between-and within-group analyses were performed both unadjusted and adjusted with covariates for age, BMI, self-reported exercise habits and self-reported health at baseline in the model. All participants with baseline data were included in the models, and missing data at follow-up were considered missing at random.
In a similar way, the models for body measurements were constructed with group (two levels: flex and cell office), time [three levels: baseline (reference), 6 and 18 months], and the interaction (group × time) as fixed factors. Random intercepts for participants were used in all models. For all analyses, significance level was set at α=0.05, two-tailed. Bonferroni corrections were performed for significant results. Since we did 35 relevant significant tests, the Bonferroni-corrected significance level was 0.05/35=0.0014.
Results
Baseline characteristics
We recruited 43 individuals from each office group for this study. Baseline characteristics are presented in table 1 (see supplementary figure S1 for recruitment, drop- outs, and completion of data collection,(www.sjweh.fi/ show_abstract.php?abstract_id=3808). There were no significant differences between the two groups at baseline regarding age, body measurements, self-reported exercise, employment degree, time of computer work per day or number of meetings outside the office (table 1) . However, the groups differed in proportion of sex (P=0.002), proportion of managers (P=0.035), self-rated general health (P=0.022), and what office type they worked in before relocation (P= 0.019). Baseline characteristics to illustrate representativeness of the recruited study sample versus the total office population in the AOD study are shown in supplementary table S2 (www.sjweh.fi/show_abstract.php?abstract_ id=3808). For results on separate outcomes of the two baseline measurements, see supplementary table S3 (www.sjweh.fi/show_abstract.php?abstract_id=3808).
After the baseline period, the organization decided to relocate managers and project leaders in the cell office group to a flex office, on a separate floor, thus we only used the baseline data for those four participants in the cell office group. In the flex office, 70% (N=31) of the recruited participants completed the entire study compared to 67% (N=30) in the cell office. The dropouts had significant lower ratings for self-rated general health but were otherwise similar to participants still in the study at the third follow-up (data not shown).
Outcomes of sedentary behavior and physical activity
Work time. At baseline, 53% of time was spent sitting in the flex office and 50% in the cell office group. There were no significant group effects or changes within the groups for total sitting or prolonged sitting time during the study time (table 2). A group effect was observed in number of breaks per sitting hour, driven by an increase in mean sitting duration and a decrease in number of breaks in the cell office group. At the third follow-up, the flex office had 7.3 and the cell office group 6.5 breaks per sitting hour (table 2) .
At baseline, 39% of time was spent standing in the flex office and 41% in the cell office group. There was no significant group effect for standing, although standing time decreased within the flex office group at all follow ups, from 189 minutes a day at baseline to 175 minutes a day at follow-up 3 (table 2). Number of steps at work increased within both groups, but there was a significant group effect with the flex office group increasing their number of steps with 744 and the cell office group with 116 per workday at the third follow-up compared to baseline. Under the course of the study, time spent in LPA at work decreased at all follow-up time points in the flex office group, with a decrease of 10 minutes per day at third follow-up compared to baseline (table 2). The cell office group had a significant within group decrease in LPA only at follow-up one, which led to a significant group effect for LPA. Time spent in MVPA increased at all follow-ups in the flex office and at the second and third follow-up in the cell office group compared to baseline. For MVPA, there was a significant group effect, and a significant difference between the groups at third follow-up. Between baseline and third follow-up, time spent in MVPA at work increased by 8 minutes per day in the flex office group and 3 minutes per day in the cell office group (table 2 and supplementary figure S2 ). Supplementary table S4 shows the adjusted results for SB and PA for work time (www.sjweh.fi/show_abstract. php?abstract_id=3808). In total, 16 treadmills were installed in the flex office, but at the last follow-up only 6 of them were in use. In the studied subsample, 10% (N=3) reported that they used the treadmills to some extent. In the total flex office population 14% used the treadmills.
Leisure time on work days
There were significant group effects for sitting and standing during leisure time on work days, with the cell office group increasing sitting time by 13 minutes at third follow-up compared to baseline, and the flex office only increasing sitting at leisure by one minute per day (supplementary table S5, add www.sjweh.fi/ show_abstract.php?abstract_id=3808). There were also differences in group effects for time spent walking and MVPA during leisure time on work days, mostly due to an increase in the cell office group at the second follow-up, where walking time increased by 11 minutes (table S5) . Supplementary table S6 shows the adjusted results for SB and PA leisure time on workdays and time at non-work days (www.sjweh.fi/show_abstract. php?abstract_id=3808).
Time at non-work days
There was a significant decrease in sitting time within the flex office group at non-work days, with 34 minutes less sitting at third follow-up compared to baseline (table S5) . The cell office group did not change their sitting time on non-work days, which led to a significant group effect. Concomitantly the flex office group had a major increase in walking time at all follow-ups (up by 24, 26, and 20 minutes, respectively) compared to baseline, resulting in a significant group effect. No group effects were seen for time in LPA and MVPA at non-work days, even though MVPA had increased within the flex office group at all follow-up time points, compared to baseline (table S5) .
Total week time
Supplementary table S7 (www.sjweh.fi/show_abstract. php?abstract_id=3808) shows data of SB and PA for total week time (workdays and non-work-days, reported as 16 hours per day). There were no significant group effects for sitting or standing time, only for walking time and time spent in MVPA (figure 2). The flex office group increased their walking time at all follow-ups and by 14 minutes a day at the third follow-up compared to baseline. The cell office group increased walking by 12 minutes at the second follow-up compared to baseline, but at third follow-up there was no change from baseline (table S7) . At baseline, the flex office group spent 371 minutes (53×7), and the cell office group 343 minutes (49×7) per week in MVPA. Compared to baseline, the flex office group increased MVPA by 77 (11×7) minutes per week and the cell office group by 35 (5×7) minutes at the third follow-up (figure 2). Within this increase, 21 versus 28 minutes was spent in MVPA bouts of >10 minutes in the flex and cell office group, respectively. There were no statistical differences in interaction effect between men and women or manager versus nonmanager for activity outcomes in the flex office group during the study, and the results were unaltered when adjusted for season of data collection (data not shown). No adverse events were reported.
Body measures
There was a significant group effect regarding weight change, with the flex office group increasing 1.1 kg in weight between baseline and third follow-up. Waist circumference in the cell office group decreased by 1.6 cm between baseline and third follow-up, which led to a difference in group effect (table 3) .
Results after Bonferroni corrections
After Bonferroni corrections, significant differences between groups (group×time interaction) remained for time spent walking, number of breaks per sitting hour, time in LPA and MVPA at work, sitting and standing time at non-work days, as well as time in MVPA for total time.
Discussion
We hypothesized that both groups would reduce total sitting time, increase the frequency of sedentary breaks and increase standing time during working hours. These changes were expected to be greater in the flex office. We found no changes in total or prolonged sitting time, but increased walking time and number of steps in both groups and significantly larger increases in the flex office compared to the cell office were identified. Notably, in comparison with earlier studies, time spent sitting and prolonged sitting time at work was lower and standing time higher already at baseline in our study (4, 15, 36, 37) , which might be due to the availability of sit-stand tables already at baseline. Sit-stand tables are common in many office environments in Sweden (38) , but even when comparing recent Swedish studies, time spent sitting at baseline was lower in this study than previously shown (3, 15) . Differences in sample sizes in previous studies, associated with a wide range of standard deviations, made it difficult to calculate the sample size, and there is thus a risk that our study was underpowered. Notably, Hallman et al (15) , who also investigated SB in flex offices found similar results to our study, not observing any changes in sedentary time after relocation to flex offices. The stability in sitting and prolonged sitting time throughout this study, might reflect a ceiling effect for further decreases due to individual factors, work tasks, and technical equipment.
We also hypothesized that LPA would increase and no changes for MVPA were expected during work hours. In contrast to our hypothesis, we found that time in MVPA increased and LPA decreased in the flex office. As both groups already at baseline had low proportions of sitting time and quite high proportions of standing time, it might not have been possible to further increase LPA. The response to the PA program in both groups might thus have been achieved by taking a walk during lunch or increased utilization of the health and wellness hour.
Importantly we found an increase in walking time and MVPA also during leisure time implying an additive rather than compensatory effect. MVPA increased during leisure time on workdays within the cell office group and during non-work-days within the flex office group. Previous studies have found conflicting results regarding compensatory effects during non-work time. Pesola et al's study (39) targeted sedentary time both at work and leisure but showed reduced SB and increased PA only during leisure time. A multicomponent workplace intervention study, focusing on decreasing SB and increasing PA at work, resulted in decreased sedentary time at work but compensatory effects with decreased PA during leisure (2) . Similar results were also seen in a study by Mansoubi et al (40) , where sit-stand workstations was implemented at the office. These variable results regarding compensatory effects indicate the importance of including intervention components targeting both work and leisure time, and measuring and evaluating effects during leisure time in future workplace intervention studies. In our study, the mean increase for total week time of MVPA by 77 minutes per week in the flex office group and 35 minutes in the cell office group most likely represents a clinically meaningful effect. A recent Swedish study, with objectively assessed PA, showed reduced risks for all-cause mortality and cardiovascular disease when replacing sedentary time with LPA or MVPA (41) . In a pooled cohort study on self-reported leisure time PA, the hazard ratio for mortality decreased by 31% when MVPA increased from 0 to 150 minutes per week. A further continuous but declining risk reduction of 39% was observed up to the threshold of 750 minutes of MVPA per week, which is five times the PA guideline (42) .
The increase in steps at work was more pronounced in the flex compared to the cell office, and this was probably due to differences in office design and the absence of fixed workstations in the former, since the PA-promoting program was performed in both office types. In Hallman et al's study (15) , the results differed between different flex office sites, and the authors discussed the possible influence of contextual factors such as office size and availability of workstations. Jancey et al (43) observed an increased number of steps among employees after relocation to a new, purpose-built building, where the office building had a centralized staircase and breakout spaces, and the floor space was 35% larger than before relocation. During our study, the organization needed to expand and hire more employees, which resulted in the offices becoming crowded a few months after the relocation. The total free floor space for the flex office group remained essentially the same before and after relocation (data not shown). The increased accumulation of steps and walking time could depend on the use of the entire office space to find a suitable work station or locating colleagues, instead of mainly spending time in the own corridor.
In our study, the flex office group increased in weight and BMI at the third follow up despite an increased PA, while the cell office group showed a decreased waist circumference at second and third follow-up, even though their increase in PA was more modest. These results are difficult to interpret, but could be due to factors unknown to us, such as menopause, stress, energy expenditure, and food intake among the participants.
Strengths and limitations of the study
Our study had a prospective controlled design, with a long-term follow-up of 18 months that gave opportunities to study changes and stability of SB and PA in office settings. To our knowledge, no earlier studies within this field have had such long-term follow-up. The usage of both ActivPAL and ActiGraph made it possible to collect accurate data of sedentary time accumulation patterns and PA of different intensity levels. Sedentary time was reported with data from the ActivPAL, which has goodto-excellent validity for detecting sitting, standing, and breaks from sitting (27, 28, 44, 45) . The outcomes from ActivPAL and ActiGraph are reported separately. For ActiGraph we used 200 cpm as the cut-off point for LPA to lower the risk that standing was categorized as SB and SB was categorized as LPA. From the ActiGraph, we reported only variables for LPA and MVPA. Walking time (reported from ActivPAL) can be categorized as either LPA or MVPA (from the ActiGraph), depending on the intensity level. The filtered data on both work time, leisure time on work and non-work-days, and total week time made it possible to study compensatory effects.
The development of the PA-promoting program was performed in cooperation with the organization and had a participatory approach, which is recommended to achieve a contextually costumed, anchored, and sustainable intervention (46) . Another strength is that the PApromoting program used in this study presumably could easily and at a low cost be used in a wide range of office settings (see supplementary information).
The study also has some limitations. It was not possible to perform a randomization, either on an individual or group level, although the recruited sample in both groups seems to be representative for the total office population, based on baseline questionnaire data. The two groups were unbalanced regarding distribution of sex and managers, but this did not seem to influence the interaction effect, which strengthens the possibility to generalize the results. Already at baseline, the studied organization had sit-stand tables as standard and a systematic approach to health promotion and ergonomics, which might limit the generalizability of the results to other settings. On the other hand, it shows that the workplace is an important arena for interventions to further increase PA among office workers. The utilization of health and wellness hour was not monitored in the questionnaires. This information would have been of value for interpretation of putative driving factors underlying the changes of PA. There is also a risk that the participants were more physically active during measurements due to social pressure.
A recent Swedish study showed that persons with high SB reported sitting as a habit, standing as uncomfortable, no motivation to stand, and had perceptions that standing reduced work performance (3). Another study, performed in Canada, showed variations for changes in sitting and standing time, where the office staff reduced their sitting time and increased their standing time significantly more than the faculty staff after moving to an activity-permissive office (47) . Hadgraft et al (48) identified BMI and organizational tenure as correlates of both total and prolonged sitting time and Pesola et al (39) found their intervention to be more effective among women than men regarding increasing breaks from sedentary time and LPA at work. As our study participants were mainly women, it is difficult for us to draw conclusions on possible differences between genders, although it would be of interest to study if the same differences would appear in a study with comparable large groups of men and women. We have reported the estimated means for groups, but our data also show a wide individual variability. Future studies should identify and investigate factors that affects the behavior patterns for sitting and PA at the workplace, ie, sex, age, work tasks, work environment, and personal characteristics.
Concluding remarks
This study shows that employees in the flex office increased walking time, the number of steps, and MVPA during work hours, and to a larger extent than the employees in the cell office group. Importantly, instead of compensatory effects, further additive effects were seen during leisure time. Sitting time was low and standing time high already at baseline compared to previous studies, and no changes were seen during the study time for sitting or standing in any of the groups, suggesting a possible ceiling effect. More long-term controlled studies with information on site-specific determinants are needed to confirm these results.
